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(57) Abstract: A novel intermediate which is for use in efficiently producing a 1 £ -methylcarbapenem compound for oral adminis- 
tration; and a process for producing the intermediate. The process, which is for producing a novel 0 -lactam compound represented 
by the general formula (4), is characterized by reacting a £ -lactam compound represented by the general formula (5) as a starting 
material with a compound represented by the general formula (6) in the presence of a base to obtain a novel £ -lactam compound 
represented by the general formula (1), protecting the hydroxy group, subsequently cyclizing the protected compound in the pres- 
ence of a strong base, reacting the cyclized compound with diphenylphosphoryl chloride to obtain a novel 0 -lactam compound 
represented by the general formula (3), and removing the protective group therefrom. (5) (6) (1) (3) (4) (In the formulae, R t repre- 
sents trimethylsilyl or triethylsilyl; R 2 represents aryl or heteroaryl; R 3 represents Ci. 10 alkyl or C3.10 cycloalkyl; and X represents 
halogeno.) 
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25 Tfi^^Sx 3i^S^<Z>^m^:l~4(DT7^^^^(f fjtbSo 
3 ~ 1 0 OV^ n 7/V^/vSoii ttft, i/^ n :7°n tVH> 

mtSthZ t e r t -^^vUStf^fclfr* LV\ 



WO 2004/043973 PCT/JP2003/014419 

13 

5 ^w^*3v>T^L<^ffl$^sffi|gm^©B«fB^; (5) -et^ti^ft^ 

W\ #I;ifc£. ^^/V' • TV K • 77^Va-f>f^ • ZftV'rj > (Che 
m. Pharm. Bull.), 4 1381~1 3 8 7l N 199 

10 -Listed (5) Sr. huIB^: (6) ft $ ^5 T/i'^ / /V't^^/^ f d 
<7*V>ffc^t:&£<D#;£Tfc^&$^\ SfifB^ (1) X*m£foZ>&-7??MY> 

mfcfote, {k&M (5) Rtm&to (6) «r^$^V>J;5^^^§: 

m^TftfrthZo TFm&mi&k ^xi-zmzmfenztitewK fK7t kp77 

15 V N S^^U"^ 7\M£tf>;t— TVUSI^jSft ; ^:xif>\ h/Wc;^ 

^iXW^^^W^mbTK*^^ ; N, N-v^^^Tjsy^T^ h\ N, N- 

20 ^JC0^LV\ 

ffl 7^^ / ^ zi't^v^^ f p ^yfkfe (6) tf>*te. fb-S* 
(5) 0^/l^*^_h^-efe«9 N 0^L<«1. 1~3. 0f£ 

^o^V;V7^y, 1, [5. 4. 0] 17^7*^-7- 

^v (dbu) N ^e/i^y ^WJ^^^lSo ■*«>4fcffl*tt'f&'64b (5) KStL 



WO 2004/043973 PCT/JP2003/014419 

14 

A<f©«»T/^* y •, mjda, mm.m* v v^mommmTsux y 

{b*>>*\ ^Th7^ry^^^ N m-fb^^^h V fastis*-*?** 

10 f©M7^=<>^nyy^^WbtiS 0 ^tefflftttfb-g-Jfe (6) 
0fe*r/l'&U±X*3b5Zk1>mtiV<, 1. 0~1. 5fflP*^fl:AS* 

^fe 1 0~4 0°CT*ff 5<£>tfW* LV\ 

15 ^fc, s^Kfiii^i~5 oRSfgj-efcstfs, ±mm&frb 2 — 3 oR£iwe& 
s^ori-eftifes^ »Ji*n^ 1^7:7^- (tlc) N mmmfc 

^B7l«^77^ (HPLC) £V^ofc##fW^ate«fc D 0ESJtS©«H^^k:Sr 

ttffi, aa^ *ns> mm*z<om<fe*uxumh'&m cd 

fc*3, JblBSiS -e# ft Sfb-a^ (1) tt»f*ft;«fr*Tf*>5> #»H#6>K:J: 

25 Sr»l5ti-5©fc^rffi3&^K#:i: LT<B#&aq*»£ftfcfb^4&T?&5. 

ilSKJ&fcT^ftfcfb^ (1) $cVvt, *©*IMIi«r«fll**-«ii:»c 
£*Mb<£t> (2) tc^g|$^5o 

tive Groups in Organic Synthesis (J W 



WO 2004/043973 PCT/JP2003/014419 

15 

iley&Sons, New York), 3 9~5 0l, 198 l$M£fB<fc$ 
-CW: b y * ^vv-v' y fete h V ^iV*/ ]) /um^mA £ tiZ> ^ N fl^flfe ( l 
5 Jgteby^/W^v^KJfc^S^ (2) 

-e#5„ ttmnM-b-®£&)teh<Dx*&v) , ±ib^^ (2) ^5t-r§^^f* 

&m (1) ^tl. 0^/l-*JBX±{i^l?fei9, 1. 1-3. OffiF^/^ft^ 
10 03: LV\, 

rx>. try^^. >f ^^y-zi^p^WbtbSo (1) 

1. 0^/v*^Jhfi^-Cfc!9 s 1. 1 — 3. OffiP*/W*^0*UV\ 

20 ±iB£OStei§ao~i 0 o°c-emM£tiZ>ft, RjtS«ix £j8*©#W8MW©3 
ifcfc, R*5B#IWW:a#0. 5~5 0HTO5^ -LIBS* «t 9 1 ~ 3 O^m 

25 5, 

mm, m®-, mm. mm* if nmptwcft&m (2) %mM-tz>z.t& 

t?#5„ (2) W:fiW4^fc-t-«i:7kBiS±©*«S*sfii«ai* 



WO 2004/043973 



PCT/JP2003/014419 



16 

y*.-;vy lsWt?f®>mi-%>Zk\z.&*), {k&m (3) ^m$tt5„ 
5 t -Zfh^-^V, 7-MJ>)Atert-^h=Sr^ K^©7/^ U ^ST;V3 

y/v-) 75 k> # y ?i»tf;* (hv ^^/^vm r% y^(dt^ v&mr^ 

£rtfST*#5„ *KJ5S*ef^b^ (2) U^^^/i^^T^/^;^^ 
*yi)Ater t-^b^K, thy^Atf^ (b^ ^VV^y T 5 h\ 

(2) I^L2~3^;HT«ife5r btmSi LV\, 

^Mmm*m-fbfiz> 0 *(o*mwiztt&m (2) 
*-htmm'v%>&z.k&mtii,<, »sa»cr±fl5^4fc (2) o~i. 5 

25 K«fc»^ it-k® (3) *^{*5 l 5^m'fb^i:l^-^^T*ii^ 
9> ^-^#3 (2) fcfcfLl. 0-1. 5^/H^$fl^lt*fe5 0 ^*5, mt 



WO 2004/043973 PCT/JP2003/014419 

17 

t&X*%Z>fc& s (2) l^t2f^H£t±^t 

z *t t mm -r s r. £ a* -v # s „ 

^ N h/i/3i^ ^->wv^(D^^^b7K^m^; n, N-i?^WM7 
10 n^o ifts^b^ (2) ©»»?>Tf7tKo7 7^ &5v^«n 

1 oi$MT?fc«r.£tfS0*bi\, 

20 60 

Jfcfcq, *fei$\ »«3teif«)»f^«rftT^* (3) #51|Mi3*t*. 

fc*^ _biE^T#btv5<b^ (3) ttiwaft^T**) t> ^ *nsw#e>fc«t 
(4) ^tmrn-tzz. i^tts. 

flfcifc^<£>;£1££ bTfi > 0iJ;Uix Protective Groups in 
Organic Synthesis (J Wiley&Sons,New 



WO 2004/043973 



PCT/JP2003/014419 



18 



York) N 39~50JC > 1 9 8 1 ¥l-!Bit SfrTV^ £ 5 t£— Wt^)^> V As 

ffiLfc«fc9Jfcft;<£*> (4) ^fNILT^v^ 

fb£-4& (4) ttjWSl^*Tf«> 5 ^ EUTTSfc^S-fc^ mn&^mip-* 

15 JtiB<D<fc 5tLT#e>ii5^« (4) fiSSo#i£Tl^ ^—M^m ( 
R' -SH) tRji&$€5-tT\ — j&5£ (20) ; 



mz&x, —m&. (21) ; 



20 




(20) 



WO 2004/043973 



PCT/JP2003/014419 




H 3 C 

» S_R <21) 

R3 

(5£4\ r' , r 1% r 3 fasftiB t m i:t*^^t) ^nsu-^^ 

ffio*«i i3-^^^/w^^A{b^^^bT^«t<, fc-a^ (3) as J: 
io t>* ( 4 ) St^HTTS r^i<, E&jffS© U-^ /w<^* Afc-frtt'MPi 

£©»£\ £i\ M©J;5m* (2) SrSSteS*, tfl:^7x^py 
iftmiSU ^»«^fl5KJS*"eSrfTo-c^«J (3) it5o -fc©SK i£S 
(D^^rr^^^r—M^m (r' -sh) ^KJ&^-itrSo 
15 iiT% /Hb^i:©^^^:33V^TffiV^^tt5^« > ±afc©*fbK* 

«rifi©{b^«» (2) (Dmikmz.mmzthz&mmufl'&i&KD&mk u-cwu 
hit s; ^is^r/w* y &jwfc«rjnv^ r. t war ^ ^is^ ut« b y ^ 

f;V7^y s $M y^n\f;V^jVT 5^ 4 f/i/T 5 S bT U 1, 
20 8-i?TiftTV^P [5. 4. 0] -^r>- 7 (DBU) , 1, 5- 

^TiftTv-^n [4. 3. 0] -7 ^- 5 (DBN) > 1, 4-i^Tiftr 

[2. 2. 2] (DABCO) Spa^lf fe*L&. T/^jJ V 4kWiM. 

25 SR^bRJ©©R^cfflv^fct>©ir±SU©^^*jKS:^iL5^t ^it)SlS 

y/K N, N-^f;^A7U\ N, N-i^^/UT-fc fT5 KWSpff 



WO 2004/043973 PCT/JP2003/014419 

20 

5 

xm^itm%-<Dnm*&i<Db&y)X'hz>o 

10 Me : ^^/I'S 

B u 1 : t e r t -'/f/vS 
TMS : MJ^^;Wi/!J;H 
T E S : MJ ac^/UV U 

15 1 ) (3S, 4S) -4- [ (1R) -1- (p-^PP^^A^- 

m^/H - 3- f (1R) -1-t: KP^i/xf;V] - l - t:V^ 



20 




(3S, 4S) - 1 — yfr/mRdF-S^^vl'— 4- [ (1R) -1- (p-^nn 

oc^/p] -3- [ (1R) -1-t Kp^xf/k] 
25 - 2 -Tif^vV :X8 . 18g (2 2. 0 mm o 1 ) ^v^^f/^AT^ Kl 
8mlCSiB (2 5t) Ti§$?£i*\ ^ b fc 9 /^ p -f nVir^r^y * f-fV 5 . 5ml ( 
4 0. 0 mm o 1 ) x 3 V4k1~ h P ? A 5 . 7 5 g (40. 3 mm o l ) 
^JPU ^y^ne;Ux^7?y4. 2ml (2 5. 3mmol) ^ITL 



WO 2004/043973 PCT/JP2003/014419 

21 

^mj-^i 2 om l %mto~tz>tMiM l &tifm^K.o rft&^Bik ^tsr.tt 

£ «5M1BOSfe^9. 46gW; ((ii$9 2. 7%) 0 
5 NMR 5 (CDC1,) : 1. 19 (9H, s) N 1. 32~1. 34 (6H, 

m) N 3. 11~3. 18 (2H,m) N 3. 87 (1H, d, J = 18. 1H 

z) \ 4. 15 (1H, dd, J = 2. 4, 4. 4Hz) N 4. 22-4. 24 

(1H, m) , 4. 35 (1H, d , J = 18. 1Hz) x 5. 76 (2H, s 

) % 7. 31 (2H, d, J = 8. 8Hz) „ 7. 40 (2H, d, J = 8. 8 
10 Hz) 



15 



20 



25 



(MMM 2 ) (3S, 4S) -4- [ (1R) -1- {2j£~^k±£*2k&~ 
;V) ^2k2 -3 - T (1R) - 1 -fcVSg^/l^r 



OH 

i H B 

H 3 C^— I 





30 2 H 



co 2 - — ^ 



(3S, 4S) -\-^/V^^-^^=f-;V- A- [ (1R) -1- 
?>rj3;vi$~;v) - 3- [ (1R) -1-fc Kb **s^,v\ - 2 -Tif 

35g (4. Ommol) £: v*;* ^/VtJn/^T ^ K 8 m lKL^ia ( 
2 5<C) T?$$!¥£13\ tftlf^n^/UtW^l . 20 g (8. Ommol 
) x 3t>ft^f>y ^Ai. 20g (8. Ommol) SrNS&SymU 9 J4V7* 
if/U^/UT ^ 0 . 68g (5. 3 mm o 1 ) &?&T Lfc#, 6 PtTO 

Lfc SJ6«Srft»^^4 0 m 1 T?*** U 5 %MWfc&&Xfi7kXm®m 

fc-a-fe 1 . 8 8 g 5r#fc 0 

NMR 6 (CDC 1 3 ) : 1. 19 (9H, s) , 1. 32~1. 34 (6H, 



WO 2004/043973 PCT/JP2003/014419 

22 

m) „ 3. 12~3. 19 (2H, m) „ 3. 89 (1H, d, J = 18. 3H 
z) N 4. 15 (1H, dd, J = 2. 2, 4. 1Hz) „ 4. 19~4. 27 
(1H, m) N 4. 35 (1H, d, J = 18. 3Hz) N 5. 76 (2H, s 
) \ 7. 3 6~7. 43 (5H, m) 

5 

(MMM 3 ) (4R. 5R. 6S) -6 - C ( 1 R) 
*c*/=z^)V\ - 3 —W x^A^ZiMl E±^= 4-;*^vtx- 7 — ^-dp-y— 1 — 
TifbT^^P T3. 2. 01 ^^h-2-J^^-2-^/^#^^t:V^P^/^^r 



10 




H*£0iJ 1 £ Lt^fiK Lfc (3S, 4S) -4- [ (1R) -1- (p- 

^ n P7x=m*;^=/v) ^^-/v] -3 - C (1R) 
^WO - l-tV^n^;^^V^^/^^^^^/W-^^-2-Tif^v ? / 
^0. 49g (1. Ommol) ?:Wny5ml|:S|^ ^M^T MJ ^ 
25 W^O. 17g (1. 7mmol) &APXL> Jfrffc h U * ^JU^9 V 0 . 1 
7g (1. 5mmo 1 ) ^jRTLfcft, 1 4 R#ra»# Life:. RJtS»tSr h 
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23 

T'^SPU fcm4k~}-h D 0 8 9 g (2. lmmol) »| N 135 

#&#Lfc 0 &V^|13^Tjyb^:/iM'0. 18g (l . O5mmol) 
flUU 1 5M#f > ttrtTftfll^ai^^P V@&0. 30g (1. lmmol 

) srssanu 2. 5mmmnvfc 0 R«b/^50mit*«u tk^t 

io mm 5 -e# tut&j&to t in cf*^B#^ KtfeW $ tilt r. t ^ b . zkifc3Eifctt2£-c 

NMR 6 (CDC 1 3 ) :0. 11 (9H, s) N 1. 19~1. 29 (15 H, 
m) x 3. 24 (1H, dd, J = 2. 9, 6. 6Hz) N 3. 45 — 3. 50 
(1H, m) x 4. 07~4. 19 ( 2 H, m) N 5. 78 ( 1 H, d, J = 5. 
15 5Hz), 5. 81 (1H, d , J = 5. 5Hz). 7. 1 5 ~ 7 . 40 (12 
H, m) 

(mmm 4 ) (4R, sr. es) -e - [ (ir) -i-n)^f^yp ' 

20 TW*s9u F3. 2. 01 2^zA/k^^M^lRdJk^± 



25 



WO 2004/043973 



PCT/JP2003/014419 



5 




mMUiilCtTMtfc (3S, 4S) -4- [ (1R) -1- (p- 
^no7i-;i'W/^=/i') ^^vKl -3- [ (1R) - 1 -fc Kh^v-j: 
^•/U] - 1 - fcVSn-T/M-^i/^ ^vl^^v^/l^^/I^ ^vl/- 2 -Tif ^vV 
15 ^1. 9 9 7 g (4. lmmol) h/^y2 Om 1 ^f^t, MCTb 
y^^-^T^^O. 88mL (6. 4mmol) ^t^JH^L^ ^fb b V * ^ 
0. 78mL (6. 2 mm o 1 ) SrifcTbfcgK laJM^T* 1 5 B#F^ii# Lfc 0 K 

20 #6>tvfc»^S2. 63gtrh7tKc77>22. 5mlSriPx.T^? 

-7 0°C*T*^*Pb. *!)!)At e r t -:/ h v" K£r 0 . 9 5 6 g (8. 
5mmol) SsflP^ 15^^bfc 0 ^-ePiB^-ea ?-fb^ ^0 . 2 6m 
L (4. 2mmol) U - 3 5 °C*T^^ LfttfS 2 5 

^ttT-3 5°C^T^b^^^-/HJ ^Bfel. OmL (4. 9 mm o 1 ) Sr» 

25 U ~ 9°C&T*#* Kl#*i.Lft^ i . 8 Ufc„ ^MSr WW*^ 2 0 

m i u tK^t^ 2 . 5 %s#tK*5 <tt^7k-e^ini5fe#- bfc i> /v^ ^mm^ 

(MMffl 5 ) (4R, 5R. 6 S) — 6 — f (1R) — 1 — fc Ka ^y/xf-;l/ 



WO 2004/043973 PCT/JP2003/014419 

25 

] - 3— s?7a^vfr:*»!J u**y-4:-*3-;v- 7 1 -Tif ^ 



5 



10 




15 

m&mi tmm\zi,x&j$.vit os, 4 s) -4- c (ir) -1- ( P - 

>?nn7i=;^*;^^) ^^/v] -3- [ (1R) -1-t Kn^^ 
^vi'] - 1 - tv^n-f jv^^yf. *$-)Vi>r^yXi;vi$^)V* fvv- 2 -Tif^-iV 
^0. 97 g (2. Ommo 1.) ^ b;I/xy 5 m l^il^*, MI-TMJx 
20 ^VKT^O. 5 0g (5. Ommol) %MtL, Mit hV * f^>7 ^ 0 . 3 
9g (3. 6mmo 1 ) «TLfci, PIL^T- 1 5 R#ra&#Lfc 0 b 

25 -g^HU 5ml &#n£T$$?£-ti\ - 2 5°C*T'^iPb, *!J7^ter t 

h^v'K&O. 4 7 5 g (4. 2mmol) WM^ lNF^#Ufc 0 #:V^|^ 
UmX'B^7it^^^O. 30g (2. lmmol) Irttb 2 0^1, i 
ttTit'fb^^^^yH; Vg£0. 60g (2. 2mmol) -SrSsflRU 2. 5R#Fb1 
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26 

NMR 5 (CDC 1 3 ) : 1. 18~1. 20 (1 2H, m) % 1. 29 ( 3 H, 
5 d, J = 4. 9Hz) „ 3. 28 (1H, dd, J = 2. 4, 6. 3Hz) N 3. 

45~3. 51 (1H, m) , 4. 17~4. 21 (2H, m) , 5. 7 7 (l 

H, d, J = 5. 5Hz) N 5. 81 (1H, d, J = 5. 5Hz) N 7. 21 
~ 7 . 4 0 ( 1 2 H, m) 



10 6 ) (4R. 5R, 6S) -6- C (1R) 

T-SftfS/^g T3. 2. 01 ^7°h- 2-3i^-2-^^^^gfetr^P^/U^-dF- 
^7* fvj^gJr^^ofOI 



15 



20 




25 3WS«li:R«fcU"r^Lfc (3S, 4S) -4- [ ( 1 R) -1- (p- 
^DD7x=/W*/^/l/) ^^VKl - 3- [ (1R) 
^/W-] - 1 - bV^n^/k^-^v-^ ^/W^v^/l'tf^A^ ^-/k- 2 -T^SV 
^0. 4 9 3 g (1. 0 mm o 1 ) ^ b^xy 1 0 m 1 »^t, i&Ct h 
JJ zz-J-jVT % >0. 17g (1. 7mmol) kfofL* i&fb b V ^/Uis? is 0 . 
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24 g (1. 6mmo 1 ) fejRTlfc^ «"C2 2^#Ufc„ RJ&JBcS: 

5 "C?&*PU ^U^tert -T/b^KSrO. 2 3 2 g (2. 1 mm o 1 ) m 
tm^ 6 0$rMWVtc o ^X-mm.mX^t^^0. 19g (l. 0 5 mm 

oi) srssanu 2o^i#t> uttM^x^yy^o. 3o g (1. 

1 mm o 1 ) SrSSftD Us 2 B#Ra&# L7c 0 «: b ^ 5 0 m 1 U 

10 »j^Sr«*UT«ISB^4ajSr#/t 0 

NMR 6 (CDC 1 3 ) :0. 5 9~0. 62 (6H, m), 0. 94 (9H, 
t, J = 8. 1Hz), 1. 19~1. 28 (15H, m) s 3. 23 (1H, 
dd, J = 2. 9, 6. 6Hz) s 3. 42~3. 46 ( 1 H, m) s 4. 13 
(1H, dd, J = 2. 9, 10. 3Hz) N 4. 1 8 ~- 4 . 23 ( 1 H, m) N 

15 5. 78 (1 H, d, J=5. 5Hz) N 5. 81 (1H, d, J = 5. 5Hz 
) x 7. 1 5~7. 43 (12 H, m) 

{mmm 7 ) (4r, sr. 6s) -6- c (ir) - l-fy^^vgp 

jf-j/j^/H — 3 - ??7x=^»!) P^riX- 4 — ^-7^— 7— ^-^y— 1 - 
20 Tlfbrv^P T3. 2. 0] ^^f- 2-J^^- 2-^7/^V^fc:V-<P^/W^-^r 



25 



WO 2004/043973 
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5 



10 




mmm2 tmmte^x&fci,*: os, 4s) -4- c uio - 1 - (7x 

— /l"f-*$;lstf=.;l>) x.f'/U] -3- C (1R) -1-t FP^xf;V] - 1 



15 51 g (5. Ommo 1) ifrffc h V * ^JV^7 V 0 . 40 g (3. 6 m 

mo 1) SriiSTbfc^ l^?yj?T*l 9B#P^#bfc 0 K«^xyiOml 

££<Sr©*bfc 0 

#btl,fc^a^^x h7t Ko77yiOml &Jn;iT?gfl?£i2\ -6 0°C 
20 *-e?&*PU *!l^ter t h 0 . 4 5 g (4. Ommo 1) $S 

JntK 2 0#^#bfc o ^V>-C- 5 OtCT3 frflS^^vK). 2 8 g (2. Om 
mol) Sr^flnU 2 5^i#t, i(tTlft^7 3 :=;HJ y^O. 56g (2. 
lmmol) SrSSbRU 1. 7 H#Kfll# bfc 0 ^J&i££r h/W^ 2 0 m 1 
U 7k#~R-2. 5%mW7K*3J:TJ«7KT^|lI?Sfe^bfc h^a:>iBHKS:^ffitcTft 

(###J l ) t^p^^^v^^y^ (1R, 5S. 6S) -2- f 1 - (l. 

3-fryuy-2-^;u) T-tf^v^- 3-^/^1 ^^--6- r (ir) -i 
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29 




10 




Rl 5 i Blfllk: UT-fi-rt U WmX^ft (4R, 5R, 6S) -6- [ (1R 
15 ) -l-tKP^xf;V] - 3 -•^^^^/I'^^TiN y —ff-fV— 7 

-t^ry- 1 -Tif Iff* n [3. 2. O] ^h - 2-xy-2-*;^y|g 
/i'**i/*^/i'^x^/i'**£&mVmm.O . 3 2 g SrT-t h~ h JJ/H 
m 1 S (18) : 



20 



25 



HCI 



(18) 



X'TF&fo^fc&mO. 0 7g (0. 3 3mmol) =£r?5s2in U -lOttT^ 
y^ntVl/xf^T^yO. 09g (0. 70mmol) Sr^T^ I^M^^T 
3^P^#Lfc 0 £0&i&T^> m^^^2 Om 1 *3J:tJ«7K2 Om 1 £r»l U 
^a:^7K^P^-C7kii^fflbfc:^ N 2 0 m 1 *5«fcTm^# V V 

^mnvrnmrnm^^m^tmin bfc„ *:^«r^m^T^^^:^^ 

NMR 6 (CDC 1 3 ) : 1. 23 ( 9 H, s) N 1. 23 (3H, d, J = 7. 
1) > 1. 34 (3H, d, J=6. 4Hz) , 3. 13~3. 21 ( 1 H, m 
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) > 3. 23 (1H, dd, J = 2. 7, 6. 8Hz) % 3. 37 (2H, t, 
J = 7. 6Hz) % 3. 94~4. 03 (4H, m) N 4. 10~4. 26 (3 
H, m) ^ 4. 36~4. 42 (2H, m) N 5. 84 (1H, d, J = 5. 5 
Hz) N 5. 97 (1H, d, J = 5. 5Hz) 

2 ) jvif^yt^tv (1R. 5S, 6S) -2- [ (3R) 
-5-^y\fU V v>>--3 <JV\ ^Or — 6 - [ (1 R) - l-M Kp dr>>x 



10 



OTMS 

H H CH 3 




15 



V-NH 




20 

HWJ4 ^^^bX-a-^Lfc (4R, 5R, 6 S ) - 6 - [ ( 1 R) - 1 - 

1 -Tif t'->^a [3. 2. O] h - 2 -o^- 2 -^/W^ 
^tV^n^/^dr>-7«^^^^^^£f?fi^?g4. 3 2 g &Ti? h^hV/^ 
25 15ml«H> ^ (19) : 



HS 



V^NH 



(19) 



-^£*L5te"£^0. 57g (4. 9mmol) MpL s 5t)^- 
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\£jV^jVT % 1/ 0 . 79 g (6. lmmol) &?&T^s «}'T7 0M 
O . 7 O g &#fc 0 

NMR 6 (CDC 1 3 ) : 1. 22 (9H, s) , 1. 27 (3H, d, J = 7. 
1) N 1. 32 (3H, d, J = 6. 3Hz) N 2. 39 (1H, dd, J = 5. 
1, 17. 1Hz) N 2. 83 (1H, dd, J = 8. 1, 17. 1Hz) , 3. 
15 26 (1H, dd, J = 2. 4, 6. 8Hz), 3. 31~3. 36 ( 1 H, m 
) , 3. 84 (1H, dd, J=8. 1, 10. 7Hz), 4. 01—4. 06 
(1H, m) , 4. 22~4. 28 (2H, m) , 5. 82 ( 1 H, d, J = 5. 
5Hz) N 5. 96 (1H, d, J = 5. 5Hz) 

20 mm.k(Dmm*sm& 

4) , ^(Dmmft-et&mmte en o) (D^t^mt^tib^m^m^ 

25 
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^©7K^£Sr^i-5r i:^J:«9, — ^ (2) : 



20 




R 3 



Sul5i:I^CS*^-r) ■C*$tb<5^'»i:fiJcU £ft«:»SfeS0>##Tfc:8llfb 
25 5l#^#mb^7^n/uy ^ift^RjS$*sr.i:^«t 9, — jRsfc (3) 



WO 2004/043973 
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5 




(3) 



«3 



4 . y 5: K^-^ ?7J*\?* ( h y ^ y /w) t ^ K-cfcs 

20 m&vt&mm 2 ^tam^a^;* &<> 

25 6. HtflB^: (1) T^$n5ft^^, -JKA (5) : 



15 



WO 2004/043973 
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<5) 



COOH 

-m&. (6) : 



10 



T 

o 



(6) 



15 



(5£=K R 3 (j:«l~l 0©7/^;Htfcfi^it3~l OO^nT^ 
4) : 



20 




(4) 



25 



C02- V< 0 
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R 3 



10. R 3 ^ t e r t-^/^£"C*)5»*©ttH»8*fcW:9 3S^iB«iO^ 
1 1 . — $t&, ( 3 ) : 




R 3 
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fjt^l~l OOT/l'^/l'S 3; fc tariff $c3~l 0©iX^n7^;HW) T~ 

12. R 3 # t e r t -^/^T-feSW^tSISfg 1 1 ^tefBtt©^*. 

13. R^YV /^•CfeSft^ofSfflBl lXttl 2JgfcHB«<0 

1 4 . — #■£ ( 4 ) : 



R 3 

15. R 3 *S t e r t 5f»5fc<£>f£IS^ 1 4 9lfc:fB*fc©'fb£'teo 
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